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From the Editor ... 

There was a time when green really meant money - cash 
(since the old dollar bill was green, just as the US dollar bill still 
is). Today, green is the buzzword one hears everywhere. Green 
today has another meaning - although the subtext of money is 
still associated with the term. Today’s green is focused on envi¬ 
ronmental issues. 

We have come to the realization that human industrial activity, 
over the past couple of centuries, has had a significant impact on 
the global environment and that climate change will be devastating. 
Most people now want to do the right thing by the environment. 
Only the most obstinate deny there is a problem - unfortunately 
that small group includes too many power brokers, their thinking 
being clouded by self-interest. Action, or rather inaction, is ratio¬ 
nalized by short-term economic thinking. The economic mess we 
are seeing is also influenced by the same thought process 

However, most people want to do the right thing by the en¬ 
vironment. Some are searching for the scapegoat that will take 
the fall for all ills; others are searching for the magic silver bullet 
that will heal everything. Since it has taken a while to get to the 
situation we are in, as a result of many small actions, it is going to 
take action on many fronts to confront the problems we are facing 
- the problem is so big it overwhelms the individual. Few can 
see how individual actions like turning off a few lights or walking 
more or taking transit rather than driving a vehicle everywhere 
can amount to much. 

It is not going to be a few simple steps that will help heal the 
ecosystem. However, with the increasing interest in doing the right 
thing, there is no shortage of folks willing to take advantage of the 
situation. We are now seeing a lot of a lot of“greenwash”-claims 
of environmentally sustainable products or activities, even though 
they may not have much substance behind the claims. In many 
cases, the environmental benefits are a simple marketing ploy. 

At the end of the day, the only way that the merits of a product 
or service can be judged is if there is a credible measuring tool 
that is available by which the purchaser or user can evaluate the 
product or service. In most cases, those tools are not as simple as 


one may assume, as there could be short term and long term 
impacts on the environment. What is important in one area 
may not be in another. 

The struggle to find measurement tools is seen in the many 
‘green’ labeling programs that are proliferating - we now see 
groups and web sites that devote themselves to pulling together 
the diverse labels and programs and to describe which attributes 
each one focuses on. In the residential building sector, we are 
seeing a number of programs and labels. Each has a slightly 
different bias, perhaps based on the group that originated the 
tool, or the original objectives, with different results even though 
in the end everyone has the same intentions. 

The pressure to take action is driving decision makers to 
make hasty judgments. Such is the case with the desire by 
some regulators to incorporate minimum Energuide ratings 
for new residential construction as a way of instantly getting 
higher energy efficiency regulations into the regulatory system 
- even though the Energuide rating system was not designed 
as a regulatory tool. It just happens to be something credible 
that’s in place today. But that is also starting a debate about 
what needs to be done and how far to go, and how to imple¬ 
ment significant change. 

The Home Builder’s Association has raised concerns that 
the multiplicity of labels creates confusion in the marketplace. 
In Canada we have R-2000, Built-Green, EGNH, ERS, Energy 
Star, Power Smart, soon LEED, etc. It also raises questions 
about who decides and controls what the content and intent 
is behind each label. Since in the end everyone has the same 
broad objectives, I suspect that deep down the motive behind 
the debate are the vested interests and turf to protect by each 
group. 



Richard Kadulski, 
Editor 
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Changes to the Building Code mean that in 
some parts of Canada, in particular coastal areas 
with high precipitation, rainscreen detailing is 
mandatory. However, whether or not the code 
requires a rainscreen, it is a better way to detail 
exterior cladding of buildings. After all, mois¬ 
ture problems attributed to poor cladding instal¬ 
lation details have even been discovered in the 
dry climates of the prairies. 

The introduction of rainscreen requirements 
in coastal BC has created considerable confu¬ 
sion. Differences in interpretations are creating 
problems. Building officials, designers and 
builders are trying to work out proper detailing 
approaches to comply with the code. 

For a number of years, CMHC’s Best Practice 
Guide: Building Technology Wood-Frame Enve¬ 
lopes in the Coastal Climate of British Columbia 
has been the reference document largely used 
by the multi-family construction sector. The 
new home warranty companies operating in BC 
banded together and developed a package of 
standardized details for typical conditions found 
in house construction to provide builders some 
guidance. The Home Owner Protection of BC 
(HPO) also published Building Envelope Guide 
for Houses: Part 9 Residential Constniction 
as an illustrated construction detail guide for 
rainscreen construction. The HPO and the BC 
Government’s Building and Safety Policy Branch 
(which administers the BC Building Code) have 
had multi-stakeholder meetings to try and resolve 
some of these issues. Yet there are still some 
builders and building officials that are having 
challenges. 

The Building Policy Branch is issuing an 
interpretive bulletin to help building officials 
with code interpretation. The bulletin will ad¬ 
dress issues with a number of new Code provi¬ 
sions in Division B (Section 9.27, Cladding). 

The intent is to deal with the inconsistency in 
the application and interpretation of some of the 
new “rainscreen” provisions and to provide some 
guidance towards more consistency. The bulletin 
goes along with the Building Envelope Guide for 
Houses published by the Homeowner Protection 
Office that was developed in cooperation with 


Rainscreen Detailing and 
the Building Code 

the Building & Safety Policy Branch and other 
industry stakeholders. 

Depth of Rainscreen Cavity: Does 3/8” 
equal 10 mm? 

Although Canada is a metric country, and the 
Code is therefore a metric document, it makes 
sense to allow a bit of flexibility for materials 
that don’t quite match the metric dimensions in 
the Code. Maybe one day Canadian construction 
materials will be metric, but until that day 3/8” 
plywood is an acceptable substitute for 10 mm 
plywood. 

A 3/8” (9.53 mm) air space is close enough 
to 10 mm and more than enough to allow free 
drainage of water between the cladding and the 
sheathing membrane. From a scientific stand¬ 
point anything less than about 6 mm could be a 
problem so the Standing Committee settled on 10 
mm as a nice round number with plenty of room 
for normal construction variations. 

Strapping: Does It Need To Be Treated? 

There is no Code requirement setting out the 
moisture resistance of the material employed to 
provide a capillary break. This question relates 
to wood strapping such as lumber, plywood and 
OSB. There is no requirement for wood siding 
to be treated, or even painted or stained, and 
there is no requirement for the weather-protected 
strapping to be treated either. There is no harm 
in using treated wood but all the fasteners for the 
strapping and the siding must be compatible with 
the type of preservative selected. 

What about Proprietary Materials for the 
Capillary Break? 

A number of “rainscreen” products have been 
introduced in recent years that are intended to 
provide the capillary break. The new capillary 
break provisions in the Code were written in 
performance language specifically to allow for 
various acceptable solutions and this is discussed 
in Appendix note A-9.27.2.2. Products, materi¬ 
als or systems must create a 10 mm or larger gap 
between the two planes of protection, and allow 
drainage. 
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A number of proprietary products are now available. These can be effective 
to define a rain screen cavity. Each will have their own design and differing 
properties, but most meet or exceed minimum code requirements. Sure Cavity 
is one system that is effective for stucco and stone veneer claddings. 

The capillary gap must be not less than 80% 
open in cross section. In addition, like all build¬ 
ing materials, they must “ possess the necessaiy 
characteristics to perform their intended func¬ 
tions when installed in ... a building ” (Div. A, 
Article 1.2.2.1.) and Appendix note A-9.27.2.2. 
points out the need for “non-moisture-suscep- 
tible” materials. Another property to consider is 
whether the material could hold moisture in con¬ 
tact with the cladding or sheathing membrane for 
extended periods. A sponge could be considered 
at least 80% open in cross section but it impedes 
drainage and would not comply with 9.27.2.2. 
The appendix note states that “ products used to 




Exterior 


Building 


vented metal termination 


re Cavity Fabric 
Face the Weather 


Sure 


v wm 

' i ; ; 


2 Layers of -15 
Asphalt Impregnated 
Construction Paper 


Sure Cavity' 

<SC 5016, SC 5032 
SCMM 2516. SCMM 25321 


Three-course stucco, 
man-made stone, 
thin-set brick, or 
thin-set natural stone 


back-wrap fabric 
for bug screen 


provide the capillary break include a variety on 
non-moisture susceptible, open mesh materials. ” 

In the first instance, it is the manufacturer’s re¬ 
sponsibility to offer a product that is suitable and 
Code compliant. In the second instance, it’s up 
to the builder to apply some judgment regarding 
any product’s or material’s suitability for their 
specific application. The building official should 
not be expected to assess anything beyond con¬ 
formance with the measurable properties speci¬ 
fied in the Code (i.e. does it provide alO mm gap, 
is it 80% open, does it allow drainage?). 

It is also important to note that there are no 
certification standards for materials that define 
a capillary break, so anyone insisting on a third 
party certification for a capillary break product is 
out of line. 

Does Strapping Have To Be Vertical? 

The wording of Clause 9.27.2.2.(l)(a) is clear 
— the capillary break cavity must drain so if 
strapping is used it should be nominally vertical. 
Strapping at an angle won’t necessarily prevent 
drainage but it will likely slow it down and it will 
guarantee that any leak through the cladding will 
encounter strapping on its way down the walk 
With vertical strapping there is at least an 80% 
chance the leak will occur where no strapping 
will impede its drainage. Every effort should be 
made to keep the strapping nominally vertical 
so that water is not in contact with the sheathing 
membrane for any longer than it takes for gravity 
to draw it downward. 

Does the Drainage Cavity Need Venting at 
the Top? Is a Bug Screen Required? 

Venting the top of the rainfscreen cavity is 
not a Code requirement. However, research is 
showing that venting the rainscreen is the mecha¬ 
nism by which the cladding assembly dries. So 
although venting the top of the capillary break 
cavity is good practice there is no Code require¬ 
ment to do so. Standard practice among many 
building envelope consultants now is to vent at 
the top. 

Needless to say it must drain at the bottom. 
There is no requirement for any bug screens but 
it is probably a good idea to keep the little crit¬ 
ters out of the drainage cavity. 
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Can the 10 mm Cavity Vent into the.Attic? 

No. Sentence 9.27.2.2.(3) specifically pro¬ 
hibits connecting the capillary break air space 
with “construction” projecting over it. Projecting 
construction would include roof overhangs and 
floor assemblies. Venting the capillary break into 
an attic could be a problem because venting of 
the rainscreen is the mechanism by which the 
cladding assembly will dry. 

End Dams on Head Flashing, Minimum 25 
mm? 

The code requires that flashings over window 
and doors have an end dam. The wording of 
Clause 9.27.3.8.(4)(c) implies end dams should 
not be less than 1” (25 mm) high and higher 
in some locations. However, this was not the 
intention of the Code Committee on Houses and 
Small Buildings. Clause (4)(c) was intended to 
provide a choice to the builder - either calculate 
the appropriate height in millimetres using the 
formula “l/10 lh the driving rain wind pressure” 
or just make the end dam 25 mm high. 

This means builders in locations with very 
high driving rain wind pressures can ignore 
the calculated height and just make 25 mm end 
dams. Builders in areas with lower driving rain 
wind pressure can use lower end dams. In metro 
Vancouver where the driving rain wind pressure 
does not exceed 160 Pa, end dams can be as short 
as 16 mm high. On the other hand, on the west 
coast of BC (areas exposed to the open Pacific), 
or other exposed locations, they may need to 
be 2” (50 mm) high or even more based on the 
calculation, but do not need to be more than I” 
(25 mm) high because that should be adequate 
most of the time. 

Window Sub-Sill Drainage, Why and 
How? 

The space between the bottom of a win¬ 
dow and the top of the sub-sill (rough open¬ 
ing) needs to be treated similarly to the space 
between the cladding and the sheathing. The 
window is part of the first plane of protection 
(cladding) and the sub-sill needs to be protected 
by a second plane of protection that prevents 
potential window leaks from migrating any 
further into the building. 



Note: If an exhaust vent (bath fan, gas fireplace, 
rangehood, or dryer) is located on wall or 
soffit the soffit must not be vented within 
6' either side. 


Vented soffit 


Insect screen 


Siding over 3/4 x 
1-1/2" strapping (CCA 
or Borate treated) 


The rain screen should not vent into the attic. Similarly, if there is 
a vent for a bathroom fan, kitchen range hood , dryer, or direct vent 
gas appliance, the soffit should not be vented in the vicinity of the 
exhaust hood, otherwise the moisture will enter the attic and create 
problems. 


Pre-finished metal 
flashing 

1/2" Min. space 
for venting 


2 layers 30 minute 
building paper 


Wall sheathing membranes (building papers 
and house wraps) are not designed for use on 
horizontal or near horizontal surfaces so a more 
appropriate “flashing” material must be used 
on the sub-sill. Peel-and-stick, sheet metal and 
molded plastic pans are all suitable materials. 
Although it can be argued that where a capillary 
break is required the 10 mm gap should be pro¬ 
vided in the sub-sill area, that is not as important 
as ensuring that this space is able to drain. Where 
flange-mounted windows are installed outboard 
of the capillary break drainage from the sub-sill 
is not a problem. However, some provision must 
be made for drainage through or under the flange 
where it is installed directly to the sheathing 
membrane and it must drain to the exterior. This 
can be awkward if there is no capillary break to 
drain into. 
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Clip-on flashing end dam by Raindog Building Products 
eliminates the hassle of custom folding sheet metal. 


Trim, On Top of Strapping or Not? 

Casings around windows and doors and other 
trim work such as “belly bands” are part of 
the cladding and should probably be installed 
outboard of the capillary break. However, as 
there is no imperative to install windows and 
doors outboard of the capillary break it should 
not seriously compromise the water manage¬ 
ment performance of the wall if the casings are 
installed directly to the sheathing membrane. 
Horizontal trim such as “belly bands” could also 
be installed directly to the sheathing so long as 
they are flashed and the flashing extends all the 
way back under the sheathing membrane. 

Do Dryer Ducts and Hose Bibbs Need 
Flashing? 

These types of penetrations are not considered 
as “openings” so flashing is not strictly required, 
although it would be good practice. However, it 
is important that these penetrations be very well 
sealed at the second plane of protection (sheath¬ 


More information: 

Building & Safety Policy Branch, Office of Housing and Construction 

Standards (British Columbia) bulletin: 

http://www. housing.gov. be. ca/building/bulletins 

Information about the Building Envelope Guide for Houses: Part 9 Resi¬ 
dential Construction. Home Owner Protection Office: 
www. hpo. be. ca/Publications/BEG.php 
CMHC Best Practices Guides and other information: 
www. cmhc-sch/.gc. ca 

Homeslicker& Mortairvent: www.benjaminobdyke.com 
Sure cavity: www.masonrytechnology.com 
Sill Saver: www.sillsaver.com 


ing membrane) and also sealed at the cladding. 
The HPO Building Envelope Guide provides 
useful suggestions for sealing duct and pipe 
penetrations. 

What about Meter Boxes? 

Meter boxes can be installed either on the 
sheathing membrane or outboard of the capillary 
break, similar to trim. The penetration of the con¬ 
duit through the second plane of protection needs 
to be very well sealed, regardless of how the box 
is mounted. Where the conduit penetration is 
behind the box it may be difficult to do a good 
job of sealing the penetration. Where the conduit 
is directly behind the box, it may be appropriate 
to install a head flashing with end dams over the 
box to reduce the likelihood that moisture will 
get between the box and the sheathing mem¬ 
brane. 

What Is “Exposed to Precipitation?” 

Sentences 9.27.2.1.(1) and 9.27.2.2.(4) and (5) 
apply to exterior walls that are “exposed to pre¬ 
cipitation.” The HPO Building Envelope Guide 
describes what is considered to be “protected 
from precipitation”. In simple terms, a typical 
eight-foot high wall protected by at least a two- 
foot overhang will provide reasonable protection 
in normal exposure conditions. Each eight-foot 
storey needs its own two-foot overhang. The 
overhang at a gable end would not meet these 
criteria because most of the overhang is more 
than eight feet above the bottom of the wall. 

The average subdivision will usually present 
a normal exposure condition, but hillsides must 
be considered very carefully and exposure to riv¬ 
ers, lakes, oceanfront or large open fields is not 
considered normal exposure. Different orienta¬ 
tions can have different exposure conditions, so 
one or two faces of the building may require a 
rainscreen, but not the others. 

What about Shingles and Vertical Siding? 

The Code does not permit shingles or verti¬ 
cal siding without a capillary break, but these 
matrials clearly need something other than 
vertical strapping to provide the 10 mm drain¬ 
age cavity. One solution is horizontal strapping 
on top of the vertical strapping but most of the 
proprietary rainscreen products will also provide 
a suitable drainage cavity as well as support for 
the cladding materials in a way that is easier to 
build. A cladding material that provided its own 
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Code conforming capillary break would also be 
acceptable. 

What about Gable Ends? 

If a capillary break isn’t required under the 
roofing material why is it needed under the 
cladding on a gable end? If there is a vented and 
un-insulated attic space behind the gable end 
it is questionable whether a capillary break is 


needed. Two dissimilar environments are not be¬ 
ing separated, and if we accept that the gable end 
cladding provides weather protection at least as 
good as the roofing, we could conclude that the 
lack of a capillary break “will not adversely af¬ 
fect occupant health or safety” (9.27.2.1.(1)) and 
is not required. However, maintaining alignment 
with the cladding below the gable end needs to 
be considered. O 


Garburators Create Problems, not Solutions 


After 20 years, we have more or less figured 
out how to sort our recycling and bring it to the 
curb or local depot a few times a month. We give 
ourselves a pat-on-the back for a job well done, 
but we need to be reminded that about 70% of 
Canadian household waste still ends up in the 
landfill. In BC, kitchen organics make up nearly 
400,000 tonnes of this waste each year. There is 
currently no diversion system for organic waste 
in BC, so the kitchen scraps’ fate is left up to 
homeowners to be tossed, buried, or sent down 
the drain. 

If you live in a house or apartment built within 
the last 25 years, there’s a good chance it came 
equipped with a garburator; the oh-so-easy grind 
machine with an appetite for wandering fingers. 
Despite their alleged hazards, garburators have 
made kitchen clean-up easy. Vegetable scraps 
and unfinished dinner can be tossed into the sink 
and, with the push of a button, it is all washed 
away from view - out of sight, out of mind. Even 
better, it is one less thing added to the landfill, or 
so it seems. 

In truth, garburators are environmental vil¬ 
lains. They waste treated, potable water with 
each use, and along with the electric can opener, 
they add to the list of unnecessary appliances 
that consume electricity and increase our total 
household energy use. Their drawbacks don’t 
stop there. The leftovers and vegetable scraps 
add to the oil, grease and suspended content in 
the wastewater system, heightening the risk of 
backup. This added organic load also has adverse 
effects on water quality. Organic matter has a 
high Biochemical Oxygen Demand (BOD), and 
it uses up the available oxygen in the water, mak¬ 
ing the water lethal to most aquatic life. What 
were once harmless apple cores, noodles and 


Brussels sprouts, are transformed into toxic waste 
when combined with sewage. 

What happens to the toxic, oxygen-deprived 
sludge depends on where you live. Many regions 
rely on primary sewage treatment, which re¬ 
moves only 30-40% of the BOD before releasing 
the effluent into water bodies. Some areas, such 
as BC’s capital city of Victoria, dump it straight 
into the ocean with no treatment at all. If your 
region does have an adequate sewage treatment 
plant, the bulk of the waste matter is removed 
from the contaminated effluent, dried, and sent 
to the landfill. Your kitchen scraps’ final fate in 
the landfill, whether sent there in a plastic bag 
or through your kitchen sink, is to rot void of 
oxygen, emitting methane, a greenhouse gas 21 
times more potent than carbon dioxide. Landfill 
methane-capture technologies currently recover 
only a small fraction of the emissions produced 
in landfills. 

Simply put, garburators are not the solution to 
managing food wastes. They merely divert food 
scraps from the solid to the liquid waste-stream, 
and add to an already overloaded waste treat¬ 
ment system. Composting is without a doubt the 
best method to dispose of this organic matter and 
keep the waste from landfills and oceans. How¬ 
ever, not everyone has a garden, and although 
worm-bins are becoming more popular, we can¬ 
not count on everyone volunteering to adopt pet 
worms. The Lower Mainland and the rest of BC 
would do well to follow Nova Scotia and On¬ 
tario with their organic waste disposal programs, 
which, similar to garbage and blue box programs, 
provide a weekly pickup service for food wastes 
and compost them into a useful product. One 
more bin to add to the curb, but surely we don’t 
need 20 years to figure out how. 


Charlotte Aigue 
Green Building 
Coordinator 
WISA Healthy Homes 
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R-2000 Homes: Achieving Healthy 
Home Environments 



For information on the R- 
2000 Program, contact 
your local program 
office, or call 

1-800-387-2000 

www.R-2000.ca 


In general, Canadians are under the miscon¬ 
ception that air pollution is an outdoor phenom¬ 
enon. However, we live indoors most of the time, 
whether in the home, offices, factories, shopping 
mall, or recreation centre. Indoor environments 
have been shown to have higher concentrations 
of pollutants than the outdoor environment. 

While some improvements have been made 
to the quality of the ambient environment, the 
nature of indoor environments have received 
relatively little attention. Yet there is increas¬ 
ing evidence that the indoor environment can 
be damaging to the health of people living and 
working in them. Increases in asthma, allergies, 
and multiple chemical sensitivity have been 
linked to the quality of our indoor environments. 

There is an increasing understanding of the 
nature of the building problems related to indoor 
pollution. CMHC has been a world pioneer in 
this area through their Healthy Housing™ initia¬ 
tive. They have categorized the five essentials as 
being a home that promotes occupant health, is 
energy efficient, is resource efficient, environ¬ 
mentally responsible and affordable. CMHC’s 
work builds on monitoring results of Canadian 
homes over many years. It also builds on the 
monitoring results of R-2000 homes over the 
years. 

In the United States, the Environmental Pro¬ 
tection Agency (EPA) has rated poor indoor air 
quality — to which it has attributed the annual 


R-2000 homes provide a healthy indoor environment for occupants 
through: 

ft Encouraging the careful selection of indoor materials to reduce 
indoor air pollution load from volatile chemicals 
ft Encouraging selection of floor, ceiling and wall coverings that do not 
trap dust and are easily cleaned 

ft Constructing an airtight building envelope to reduce uncontrolled air 
leakage 

ft Careful detailing of drainage, basement insulation, damp-proofing 
and exhaust ventilation to prevent indoor moisture problems 
☆ Installing a continuous ventilation system with heat recovery that 
assures good indoor air quality 
ft Installing an efficient heating system 

ft Careful design for good daylight, winter sunlight and solar control in 
summer 


loss of billions of dollars in health-care costs and 
productivity — among the top environmental 
risks to human health. 

The medical community has been relatively 
silent and at times reactive against the linkages 
between indoor exposures and adverse health ef¬ 
fects. This may be because of a lack of awareness 
and training and the limited epidemiological evi¬ 
dence on the health effects of indoor pollutants. 

A possible reason for this problem is the lack of 
information on indoor environments and human 
health for health-care providers. Health research 
has been minimal or in some cases ignored (such 
as that for the health effects related to exposure 
to mould, radon and products of combustion). 

However, this is beginning to change. Stud¬ 
ies are finding concentrations of many contami¬ 
nants to be at much higher levels indoors than 
outdoors. Indoor air quality will be affected by 
materials used in construction, indoor activities 
and the effectiveness of the ventilation. 

In the U.S., the American Medical Associa¬ 
tion, the American Lung Association, the Con¬ 
sumer Product Safety Commission and the EPA 
have produced an excellent document on Indoor 
Air Quality for health-care professionals. The 
American Academy of Pediatrics has recently 
produced a book on environmental health for 
pediatricians. 

Although codes and standards strive for ac¬ 
ceptable indoor air quality, there is no enforce¬ 
ment agency to verify that this has been achieved 
once the building is occupied. Building codes 
are intended to dictate minimum requirements, 
not optimal ones, and are usually years behind 
current knowledge in building science. The 
complicated “prescriptive” language used in the 
codes also makes them difficult to understand, 
enforce and incorporate new findings. Codes 
and standards (e.g. ASHRAE 62-1989) have 
been more focused on energy conservation issues 
than on indoor air quality and may not provide 
adequate protection for everyone. 

In the early 1980s a significant change to 
construction practices was the attention to energy 
efficiency. This led to the development of the 
R-2000 initiative. From its inception, a consider¬ 
able effort went into monitoring the houses being 
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built to the new energy performance standard. 
R-2000 builders quickly received feedback from 
their customers that the R-2000 houses were 
not only more energy efficient and comfortable, 
but they also provided a healthier environment. 
Family members with asthma and other respira¬ 
tory ailments reported feeling much better in 
their new homes, and were able to reduce dos¬ 
ages of medication. 

These anecdotal comments were frequent, but 
difficult to verify because of the many variables 
in a home — differences in finishing materials, 
furnishings, occupant belongings and lifestyles. 
However, a test protocol was developed by 
Health Canada and a team of building and medi¬ 
cal scientists to investigate the health of occu¬ 
pants in energy efficient new homes. Their study 
of occupants in a group of new R-2000 houses, 
compared to a similar group of standard new 
homes was a groundbreaking study. 

The study, which was published in the interna¬ 
tional, peer-reviewed journal Indoor Air, found 
that occupants of new energy efficient R-2000 
homes, which all have heat recovery ventila¬ 
tors to provide continuous ventilation, reported 
improvements in symptoms such as throat ir¬ 
ritation, cough, fatigue, and irritability over the 
one-year study when compared with occupants 
in the standard new homes. It points out that 
homes with an airtight building envelope and a 
mechanical ventilation system may be beneficial 
to the quality of life of the occupants. O 


Current indoor air quality guidelines may be inadequate to provide pro¬ 
tection for everyone. Health Canada’s Exposure Guidelines for Residen¬ 
tial Indoor Air Quality were established based on adult male exposures 
in a workplace environment. When they were developed in 1987, it was 
recognized that the guidelines might not provide adequate protection 
for higher risk groups such as those with allergies, asthma or other im- 
mune-compromised people. Since that time, new scientific evidence has 
emerged that suggests that for some contaminants, there may be no safe 
threshold for certain contaminants, and for others, they need to be re¬ 
viewed, especially as in the residential environment everyone is exposed 
to lower concentrations for longer periods. 

The guidelines are undergoing a review. 


Solar Collector Standard 

A new standard for solar collectors has been 
published. CAN/CSA-F378-87 (R2004) speci¬ 
fies the technical requirements and test methods 
for solar collectors used for space and domestic 
water heating. It applies to glazed and unglazed 
flat plate collectors, vacuum tube, and concen¬ 
trating collectors designed for low temperature 
operation. It does not cover the installation or 
mounting of solar collectors nor any other part of 
a solar collecting system. 

Compliance of a collector with this standard 
may not completely define its suitability for an 
intended application. This standard does not 
define minimum values for the solar collector 
thermal efficiency or the performance of a collec¬ 
tor array. 


Health In Occupants Of Energy> Efficient New 
Homes by J. A. Leech, M. Raizenne, and 
J. Gusdorf, published in Indoor Air, the 
International Journal of Indoor Environment and 
Health 


Air-Air Heat Pump Installation 
Standard 

A new CSA Standard: C273.5-1980 (R2002) 
covers the installation requirements for unitary 
air-to-air heat pumps with cooling mode ratings 
up to 19 kW (65 000 Btu/h), normally used with 
electricity, oil, or gas as a supplementary heating 
source. 

It covers unitary air-to-air heat pumps for new 
installations and heat pumps installed as part of 
an existing heating system. The scope includes 
system design, equipment selection, minimum 
installation requirements, and information to be 
provided to the purchaser. 
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Technical Research Committee News 


The Technical Research 
Committee (TRC) is the 
industry’s forum for the 
exchange of information 
on research and devel¬ 
opment in the housing 
sector. 

Canadian Home Builders’ 
Association, Suite 500, 
150 Laurier Ave. West, 
Ottawa, Ont. KIP 5J4 
Tel: (613) 230-3060 
Fax: (613) 232-8214 
e-mail: chba@chba.ca 
www.chba.ca 


Green Building and Builder Risk 

Although green building provides real op¬ 
portunities for the construction industry, it also 
poses some new challenges in terms of builder 
risk and risk management. CHBA has issued an 
alert about potential liability issues that builders 
should keep in mind when considering contracts 
linked to “green” building initiatives. 

As consumer and government interest in green 
building continues to grow, a range of liability 
concerns are emerging. Most of these are based 
on litigation that has been initiated in the US, 
but there is a feeling that it could foreshadow 
similar actions in Canada. A recent presentation 
by lawyers to the American Institute of Archi¬ 
tects, entitled Don’t Let Green Design Cause Red 
Ink , identified a number of risks related to green 
building: 

■ Overstated performance claims (indoor air 
quality, energy savings etc.), leading to law¬ 
suits for breach of contract; 

■ Inability to secure LEED® (Leadership in 
Energy and Environmental Design) certifica¬ 
tion, leading to negligence lawsuits against 
those assigned to obtain certification; 

■ Selection of “green products” that failed, 
were inadequately tested, or were not in 
stock (leading to lawsuits for ensuing de¬ 
lays). 

Canadian contract law is similar to the US 
law, so in principle, lawsuits for inflated prom¬ 
ises could happen here as well. As well, Canada’s 
Competition Act makes it an offence to issue 
performance claims that are not based on proper 
tests. 

In terms of the Canadian situation, a report 
entitled LEED K Us Not into Temptation produced 
by Pro-Demnity Insurance Company should 
be carefully reviewed by design professionals 
currently involved in, or planning to become 
involved in a LEED®-enrolled project. Pro- 
Demnity is the provider of professional liability 
insurance coverage to Ontario architects through 


the Ontario Architects Association, and has 
considerable expertise in this area. The report 
indicates that there are many excellent reasons to 
“build green”, but there are also additional risks. 
Builders and developers also need to be aware of 
these risks and take appropriate steps to manage 
them. 

The LEED® initiative has been cited in 
published information concerning builder risks 
associated with green building. LEED® is an 
American certification system for green buildings 
developed by the US Green Building Council 
(USGBC) with significant Canadian participa¬ 
tion. There is a Canadian version, that reflects 
Canadian codes, standards and practices and has 
attracted considerable interest in the public and 
private sector. In Canada, the Canada Green 
Building Council (CaGBC) is the organization 
promoting the use of the LEED® standard. 

The LEED® initiative was envisaged as a 
market transformation program. It was designed 
to encourage the design and construction of 
more environmentally appropriate buildings built 
under Part 3 of the building code (larger scale 
commercial and institutional projects). Because 
of tremendous interest and demand, the LEED® 
program has been expanded to specific market 
segments, such as commercial interiors, neigh¬ 
borhood development and renovations. At the 
moment, the USGBC has a pilot LEED® for 
Homes program being tested. 

In Canada, the CaGBC is working on a Cana¬ 
dian version of the LEED for Homes standard, 
converting and adapting the US draft document. 
A number of builders across Canada are partici¬ 
pating in a pilot program (using the US LEED-H 
document as a benchmark), although a draft 
Canadian version of the LEED® for Homes may 
be available early next year. The Canadian stand¬ 
ard will bear some resemblance to the Canadian 
Built-Green program (with its checklist) and will 
incorporate in some fashion the Energuide for 
Houses rating system and the R-2000 standard. 

The challenge for everyone - the CaGBC, 
builders, designers and developers, is that the 
enthusiasm for green development is getting 
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ahead of the ability of the infrastructure to de¬ 
liver on the promises. The sudden onslaught of 
enthusiasm and demand for building green has 
led many regulators at municipal and provincial 
levels to start mandating higher levels of energy 
and environmental performance. In the rush to 
draft regulations, they are looking at available 
programs to reference and are starting to mandate 
compliance with Energuide for Houses, LEED® 
and similar standards. However, while LEED®, 
similar to R-2000, Built-Green or Energy Star 
offers a standard with measurable outcomes by 
which a building can be judged, these programs 
were never designed to be regulatory instru¬ 
ments. 

CHBA has offered the following basic prin¬ 
ciples to help Canadian builders avoid the same 
kind of litigation as in the US when dealing with 
green building initiatives: 

1. Don’t promise what you don’t know you can 
deliver. In particular, do not echo perform¬ 
ance claims, unless you are satisfied that the 
claims can withstand a challenge. 

2. Achieving green building “points” to qualify 
a building under a green building initiative is 
no substitute for diligent construction practic¬ 
es, and no defence if there are shortcomings. 

If a project feature later encounters legal 
problems, the fact that it earned points will be 
no defense in a lawsuit. Above all, it is haz¬ 
ardous to choose one construction option for 
the sake of points, if another would have been 
more appropriate for that specific project. 

3. Contracts among contractors/professionals 
should clearly specify who takes responsibil¬ 
ity for point certification - who is account¬ 
able, and who bears the risk if the anticipated 
level of certification does not materialize. 

4. There can be a risk of delay when specifying 
new ‘green’ building products and services 
that are not readily available in Canada, as 
any resulting delays in the project can give 
rise to litigation. 

“Building green” is good, but inflated prom¬ 
ises are not. O 


BC Legislation to Address Code 
Interpretations 

A bill currently passed by the BC Legislature 
will have a subtle but significant impact on the 
building industry. The bill will provide professional 
associations that govern engineers, geoscientists and 
architects with authority to create building specialist 
designations and set qualifications. 

The designation of specialist professionals will 
enable local governments to require a building 
specialist to sign building plans and other docu¬ 
ments required for a building permit. This should 
give local governments confidence that new and 
more complex building technologies are safely 
and effectively implemented. It should also make it 
easier to respond to emerging issues such as rapidly 
changing building technology and a shift toward 
green building techniques. 

Perhaps most useful for all building professionals 
will be the authority for the Minister Responsible 
for Housing to make binding interpretations of the 
B.C. Building Code. 

Provincial interpretations will provide clarity 
in situations where the Building Code may be 
repeatedly misinterpreted. This should ensure 
designers and builders will have clear, consistent 
information on how to apply the Building Code. 
It should eliminate the current patchwork of code 
interpretations seemingly done at the whim of 
individual jurisdictions. 

The Province will issue binding interpretations 
in response to repeated common misinterpretations 
of the Building Code. This is not intended to deal 
with interpretations on individual projects. 

At the same time, the legislation will give lo¬ 
cal governments the authority to make building 
bylaws related to the conservation of energy and 
water, reduction of greenhouse gas emissions and 
improving access to buildings for people with dis¬ 
abilities. O 
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Ductless Heat Pumps - A New 
Option for Home Heating 

Dave Brook, Oregon Ductless heat pumps are a home heating op- 

Department of Energy’ tion that is gaining interest, especially in milder 

climate areas. These systems offer simplified 
installation, efficient operation at outside tem¬ 
peratures down to about -10°C (15°F) and are 
very quiet, both indoors and outdoors. They 
are appropriate for both replacement of exist¬ 
ing heating systems and for new construction. 
Because they’re a heat pump, they provide both 
heating and cooling. 

Ductless heat pumps have been installed in 
commercial buildings for more than 20 years and 
are available from more than 20 different compa¬ 
nies. In Japan, they are standard in almost every 
house and apartment. 

A ductless heat pump system, sometimes 
called a “mini-split heat pump” consists of an 
outside compressor unit and one or more inside 
units that deliver conditioned air to the room 
or rooms inside. Interior units are typically 
mounted high on the wall but some models can 
be recessed in the ceiling or even installed with 
a short duct run to serve adjacent rooms. The 
inside and outside units are connected by refrig¬ 
erant lines, usually concealed in the walls or ceil¬ 
ings or under a cover on the outside of the house. 
Depending on the rated capacity, they require 
110 or 220 volt AC power. 

Ductless heat pumps operate on the same prin¬ 
ciple as traditional heat pumps - using electricity 
to move heat between outdoor and indoor air by 
compressing and expanding a refrigerant. Most 
new ductless heat pumps use the newer, less 
environmentally harmful refrigerant R-410a. 

A quiet oscillating fan delivers conditioned air 
more evenly to all parts of the room. The indoor 
temperature and other settings, such as automatic 
night temperature setback are set with a handheld 
remote control. Like any air conditioner, in 
cooling mode they provide some dehumidifica¬ 
tion of the indoor air. 

Ductless heat pumps are very efficient for sev¬ 
eral reasons. Since the heated or cooled air is de¬ 
livered directly to the room, ductless heat pumps 
avoid efficiency losses associated with ductwork 
- which typically can be about 15-20%, as well 
as the need for drops and bulkheads to accom¬ 
modate the ducts. Variable speed compressor 


models, usually labeled “inverter” drive, avoid 
on-off cycling losses and are able to operate at 
close to maximum efficiency on all but the cold¬ 
est days. And because they provide heat/cooling 
to specific areas of the house, they can be more 
efficient since each “zone” can be heated to the 
desired temperature. 

Typical Installations 

Ductless heat pumps are most appropriate 
for homes with open floor plans, as each indoor 
“head” can serve a much larger area of the home. 
They’re appropriate for new energy efficient 
and retrofitted homes with small heating loads, 
although multiple units can be installed in larger 
homes. Several options may be considered when 
installing a ducted heat pump in an existing 
home: 

Multizone with one outside compressor unit 
serving several indoor units 
^ Two separate single zone systems may be 
less expensive and easier to install than a 
multizone system, particularly if long runs of 
refrigerant lines are required for one or more 
indoor units 

A single system may be installed to heat/cool 
only the main living area in a house while using 
electric baseboards or other zonal heaters in bed¬ 
rooms and other areas of the house where doors 
may be closed for extended periods of time. 

This is especially well suited in open floor house 
plans, where the living room, dining room and 
kitchen flow together. 

Replacement installations 

Ductless heat pumps can replace existing 
electric baseboards or woodstoves. In situations 
where central gas, oil or electric furnaces, heat 
pumps and hot water boilers are being replaced, 
installation of multiple indoor heads may be 
needed to provide heat to every room. Ducted 
heat pumps are particularly appropriate for re¬ 
placing electric resistance heat since one system 
can easily replace 2 or 3 electric baseboards/wall 
units. A very cost effective electric heat conver¬ 
sion in a small house might consist of one unit 
in the main area of the house, leaving existing 
electric baseboards in bedrooms and bathrooms. 
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Remodeling and room additions 

Another application for ductless heat pumps 
is when a room is added to a house or an attic 
or other unfinished space is converted to living 
space. Rather than extending the home’s existing 
ductwork or pipes or adding electric resistance 
heaters, the ductless heat pump can provide ef¬ 
ficient heating and cooling. 

New construction 

New homes can be designed or adapted to 
take advantage of the characteristics of duct¬ 
less heat pumps. Typically one or more systems 
might be installed in various “zones” of the 
house to simplify installation and minimize re¬ 
frigerant line length. This may be especially ef¬ 
fective in a well-insulated new house that should 
have a small heat load. 

Installation Considerations For Ductless 
Heat Pumps 

As with any heating system, properly sizing 
the unit to the heating/cooling loads of the house 
is important, although it is not as critical as with 
traditional single-speed heat pumps because the 
variable speed compressor allows ductless heat 
pumps to operate efficiently in “part load” condi¬ 
tions. The inside and outside units should be 
located to minimize refrigerant piping runs (typi¬ 
cally less than 50 ft. unless special measures are 
taken). Because the outside unit is considerably 
quieter than traditional heat pumps, installers 
have more flexibility in deciding where to locate 
the compressor. 

The indoor “heads” are mounted high on the 
wall to effectively distribute warm/cool air to all 
areas of the room. Many people are concerned 
that the wall-mounted unit will be an “eyesore” 
in the room, but most report that after a few 
weeks they forget they’re there. Indoor units 
could be painted if desired. Indoor units are 
usually powered by the outside unit and do not 
require a separate electrical connection. Because 
these units dehumidify the air in the summer, 
they require a small condensate drain line from 
the indoor unit to the outside. 

Outside units are considerably smaller and 
quieter than traditional heat pump condensers, 
providing more options for installation locations. 


Indoor and outdoor units are connected by two 
refrigerant lines and an electrical power. Refrig¬ 
erant lines between inside and outside units may 
be recessed in walls, floors or ceilings, although 
in replacement situations, they may be located 
on the outside of a house and hidden by a plastic 
cover. Each model has a maximum distance 
and height difference between inside and out¬ 
side units that must be observed. A technician 
familiar with high pressure R-410a refrigerant 
is needed to insure the systems are installed and 
“commissioned” at the initial start up. 

Cost of Ductless Systems 

The cost of the ductless heat pump equip¬ 
ment appears to be comparable to traditional 
heat pumps, but the cost of installing or improv¬ 
ing ductwork is avoided so installation costs are 
based on how difficult it will be to run refriger¬ 
ant lines and, in retrofit situations, whether the 
existing electrical service can handle the new 
equipment. 

For more information and a list of manufactur¬ 
ers and websites, see the Air Conditioning and 
Refrigeration Institute website: ri.org 


Ductless Heat Pumps 

They are referred to as “mini-split” because 
they tend to have a smaller capacity (BTU/hour 
or “tonnage” rating) and because they have a sep¬ 
arate compressor outside and an expansion heat 
delivery unit inside, similar to traditional heat 
pumps. They are unlike the through-the-wall 
“unitary heat pumps” often used to heat motel 
rooms, which resemble a window air conditioner. 


Solplan Review Back issues 

A limited number of back issues are avail¬ 
able, at a special price of $5.75 each (plus 6% 
GST). 

Bundle special: a random selection of back 
issues (minimum 22 copies) are available for 
only $65.00 (plus 6% GST) 

Solplan Review 
Box 86627 

North Vancouver, BC V7L 4L2 
e-mail: solplan@shaw.ca 
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Letters to 
the Editor 


The Degree-Day of 18°C is an empirical value 
that was used to enable fuel-oil suppliers and 
others to predict the scheduling of residential fuel 
deliveries to customers during winter months. It 
is based on the determination that the indoor heat 
sources from the occupants’ activities, lighting, 
appliances and solar radiation are sufficient on 
the average, to heat the house until the outdoor 
temperature falls below 18°C. 

The notion that replacing incandescent light 
bulbs with ‘energy saving’ fluorescents in 
existing houses will save energy is misleading 
since such efforts may only save electricity, not 
energy. The extra heat that was given off by the 
incandescent bulb will no longer be available to 
heat the house and will have to be supplied by 
the space heating system. If natural gas is the 
fuel, an increase in gas will have to be supplied, 
if electric heating is employed there will not be 
a saving in electricity. Similar arguments can 
be made regarding ‘energy efficient’ appliances 
such as stoves and refrigerators. 

One could make some quantitative calcula¬ 
tions using the monthly or annual degree days 
for a locality but if one considers that the average 
daily temperature for each month is below 18°C 
for ten months of the year in most locations in 
Canada and for every month in more northern 
places, it appears that the potential energy sav¬ 
ings from this notional idea are unlikely. One 
can also point out that in the summer months, the 
longer daylight hours will minimize the use of 
artificial lighting. 


r 


energy efficient, sustainable, and healthy buildings 
design & consulting services 
R-2000 File Management 
HOT-2000 Analysis 
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Richard Kadulski Architect 



It should also be remembered that the heat 
from lighting, cooking and refrigerators in sum¬ 
mer does not require mechanical cooling in many 
areas of Canada and during the hottest weather, 
comfort cooling can be achieved by ventilation, 
particularly at night. 

I think the main problem is that politicians and 
regulators think that methods proposed for warm 
climates apply to Canada or colder regions. On 
the California coast, the temperature seldom falls 
below 18°C. 

Gustav Handegord 

Oakville, ON. 

You make a good point. It has been observed 
in numerous studies that energy efficiency 
upgrades do not always get the results expected 
because those lighting and appliance inefficien¬ 
cies, as you note, are contributing to net space 
heating. However, although the net savings by 
upgrading lighting and appliances may not be 
as high as calculated, they still provide a net 
benefit, albeit not as great as predicted. 

A similar condition has been noted when 
homes get major insulation upgrades; the sav¬ 
ings are lower because after the work is done, 
the entire house area and volume becomes more 
comfortable, so residents make full use of the 
entire space, while before the upgrade they may 
have simply put up with cold and warm rooms. 

We must also note that even in Canada, there 
is a period during the year when heating (or 
cooling) are not needed- and lights and appli¬ 
ances do contribute excess heat - besides such 
equipment is a poor way to provide heat! I agree 
that large parts of Canada really do not need 
cooling - night ventilation and proper building 
design can deal with the summer heat. We are 
seeing too much cooling being installed simply 
because it s available. Ed. 
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Re: Reflective Insulation Systems, 

Solplan Review No. 138 (January 2008) 

Anytime you or anyone else wants to compare 
P2000 Insulation Systems to any conventional 
insulation product in a direct comparison “real 
world test”, please contact me. P2000 Insulation 
Systems would be delighted to accept the chal¬ 
lenge. So far no one has accepted our challenge. 
Are you ready to take the P2000 challenge? It 
appears that you are like every other so-called 
expert who simply claims, (without facts) that it 
is impossible for P2000 to perform as advertised. 
It appears you can talk the talk but can you walk 
the walk? 

An example of a “real world test” would be 
two identical buildings constructed to National 
Building Code Standards. One building would 
be insulated with R-20 fiberglass insulation, 
the other with one-inch P2000 Insulation. Both 
buildings would be exactly the same size in the 
same real world environment. They would have 
identical heating and cooling systems and the 
energy consumption of both buildings would be 
monitored for one year. At the end of the year, 
the building which uses the least amount of en¬ 
ergy will be considered the most energy efficient, 
no matter what the labeled R-value states. Upon 
completion of the testing, both buildings would 
be dismantled and inspected for mildew, rot and 
structural deterioration. The results would be 
made public and would be presented to all energy 
code enforcers in both Canada and the USA. 

According to most so-called experts there 
is no way P2000 can perform as advertised, 
especially in predominantly cold climates. 
Consequently, the testing should be conducted in 
a cold climate. Lastly, we would require the test 
be conducted by an accepted independent third 
party that could not be bribed, bought or influ¬ 
enced. I am sure you or any other expert would 
have to agree this is the best and most accurate 
way to compare two insulation systems. 


One last thing - P2000 Insulation Systems 
will pick up the tab. If you are so certain P2000 
Insulation Systems is misleading the public, this 
is your opportunity to prove it. 

I look forward to your response. 

Ted Cullen 

Vice President Marketing 

P2000 Insulation Systems 

PS. I am certain your readers would be 
extremely interested in the proposed testing 
criteria. Consequently, if you have your reader’s 
best interests at heart and really believe you are 
protecting them from as you say “misleading 
information” you will publish my entire response 
in the next issue of “Solplan Review”. 

Full response published. 

You are right to suggest that proof-of-perform- 
ance could be shown by testing two identical 
side-by-side buildings. Because of the many 
variables involved in a typical building, a pair of 
fully instmmented identical test buildings (like 
the approach used at the Canadian Centre for 
Housing Technology at the National Research 
Council) would be a reasonable way to compare 
performance. 

If you are prepared to foot the bill for a two 
side-by-side building test, have you contacted 
any of the world-class Canadian building science 
laboratories with the technical and scientific 
capacity to perform such a test? I would sug¬ 
gest that logical groups to approach for this 
test would be the National Research Council 
in Ottawa, the University of Waterloo, and the 
Saskatchewan Research Council in Saskatoon. 
All of these agencies are located in cold climates 
and all have extensive building science expertise 
that could peiform and evaluate such a test. I 
am sure that any one of them would be delighted 
to take up your challenge. Ed. 
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Energy Answers 

Are there any statistically valid studies 
on the effect of retrofitting houses to reduce 
water consumption? In other words , do bet¬ 
ter toilets, clothes washers, shower heads 
and faucet aerators make a difference, or is 
water so cheap that people use the devices 
more frequently once the retrofits are in 
place? 

I am no expert, but it looks to me as if a US 
study Water And Energy* Savings From High Effi- 
Rob Dumont ciency Fixtures And Appliances In Single Family 

Homes has the statistics. 

The study was conducted between 2000 and 
2003 using a total of 96 houses in Seattle, the 
San Francisco Bay area, and Tampa. The houses 
were randomly chosen and special water meters 
and data loggers were placed on the houses to 
quantify the pre- and post- retrofit water uses. I 
recall from my statistics course that a randomly 
chosen sample of 30 can usually give quality 
results, and 96 houses should be even more ac¬ 
curate. 

The conclusion of the study was that the 
retrofits resulted in a reduction of 39% in indoor 
water use. On average, the pre-retrofit indoor wa¬ 
ter consumption was 241 cubic metres/year, and 
the post-retrofit figure was 146 cubic metres/year. 
(1 cubic metre is 1,000 litres.) In Tampa, where 
the most water conserving technologies were 
implemented on the houses, the water savings 
were 46%. 

Hot water use was also reduced by using the 
water conservation devices. On average, the hot 
water consumption was reduced from 75.6 cubic 
metres/year to 60.8 cubic metres/year for a sav¬ 



City 

Cost of water/ 
wastewater 

(US $/cubic 
metre) 

Annual indoor 
water con¬ 
sumption per 
house (cubic 
metres) pre¬ 
retrofit 

Relative Water 
Consumption 

San Francisco 
Bay 

$0.97 

259 

1.0 

Tampa 

$1.50 

266 

1.03 

Seattle 

$2.98 

209 

0.81 


ing of about 20%. A 20-home sample was used to 
gather this data. 

The water consuming devices that were retro¬ 
fitted in the US study were as follows: 

Toilets - Various water efficient toilets were 
used, ranging from dual flush toilets with 3.0 and 
6.0 litres/flush to standard gravity toilets using 6 
litres/flush. Ultra low flush one litre toilets such 
as those used in recreation vehicles were not 
tested in the study. 

Clothes Washers - clothes washers (both 
front-loading and top-loading) with 94.5 litres 
of water/load were tested, along with some front 
loaders using 53 litres/load. 

Shower Heads - showerheads with flows 
ranging from 6.4 litres/minute to 9.5 litres/minute 
were tested. Some of the shower heads had inte¬ 
gral shutoff valves. 

Faucet Aerators—both kitchen and bathroom 
sink faucet aerators were used, with flows rang¬ 
ing from 3.8 to 5.7 litres/minute. 

For reasons that are not clear to me, the study 
did not include retrofits of dishwashers. 

The price of water in the various cities varied 
considerably, and the city with the highest water 
costs had, not unexpectedly, the lowest indoor 
water usage. Costs matter, particularly when 
water costs are significantly higher. The numbers 
are noted in the table. 

As can be seen, Seattle, with a water cost 
about 3 times that of San Francisco, had a con¬ 
sumption value that was on average 19% less 
than San Francisco. 

Tampa had 2.92 people per house compared 
with the sample in San Francisco, which had 2.74 
people per house. With 6.6 % more people per 
house in Tampa compared with San Francisco, 
the water consumption on a per capita basis was 
lower in Tampa. 

How are the water conservation measures in 
the Factor 9 Home working out? 

The Factor 9 Home in Regina (wwwfactor9. 
ca) has implemented water conservation technol¬ 
ogies, and its annual indoor water consumption 
(based on measurements this last winter) is pro¬ 
jected to be 138 cubic metres for the year, which 
is lower than the 146 cubic metre value found in 
the US study after the water conservation retrofits 
had been done. The Factor 9 Home in Regina has 
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low flow toilets (3.69 Litres/flush average), a low 
flow dishwasher (ASKO Brand), a-front-load¬ 
ing clothes washer, and low-flow shower heads. 
The toilet models are Gerber Avalanche and 
Toto Drake. The Factor 9 Home in Regina also 
captures rainwater from the roof, which is used 
to flush toilets in the house and supply water for 
landscaping. There are 4 people living in the Fac¬ 
tor 9 Home, and this number is higher than the 
average in the US study, which had 2.7 occu¬ 
pants per home. On a per capita basis, the Factor 
9 Home is using about 36% less purchased water 
per capita indoors compared with the US homes 
after retrofitting. 

The Factor 9 Home, based on measurements 
to date, has shown a further reduction compared 
with the US study. On a per capita basis, the 
Factor 9 Home is using about 36% less water 
indoors than the retrofitted US homes. 

What were the costs and the annual savings 
from the water conservation retrofits in the US 
study? 

The US study compiled the costs and ben¬ 
efits. The average cost for retrofitting each home 
was $1,584, and the water and energy savings 
amounted to $230 a year for a simple payback 
period of 7 years (simple payback period as¬ 
sumes no increases in either water or energy 
prices.) The toilet retrofits averaged $363 for 
each toilet, and the clothes washers were $818 
each. There are very few investments on this 
planet that can return about 14% per year. 

Would these retrofits be of interest to a water 
utility? 

At first glance, you would think that a util¬ 
ity, which is in the business of selling water, 
would not be interested in water conservation. 
However, a growing community needs additional 
water supply (in the absence of conservation), 
and capital projects to increase water supply are 
expensive. The authors of the report state that 
the water conserved “... has value to the water 
utility based on its capital value as a marginal 
supply. This can be greater than the value to the 
customer, and is frequently not given adequate 
consideration.” 

The authors use the following example. “The 
capital cost to develop a new firm water supply 


can easily exceed $10,000 per acre-foot. At this 
cost, water saved per home would have a capital 
value of $920/home. This is four times the $230/ 
home (per year) saved by the customer.” They 
go on to say “The real power of programs like 
residential retrofits can be seen at the community 
level. This is a community-based approach to 
problem solving where the value to the commu¬ 
nity equals the sum of the value to the customers 
and the utility plus the intangible values from 
environmental preservation etc.” 

Such a community scale retrofit has been done 
in certain communities in Canada. I recently 
heard about a community in the Sechelt area of 
B.C. that uses a community-based water retrofit 
program to avoid the need for a costly new water 
treatment plant. More communities in Canada 
should be exploring this approach. O 

Water And Energy Savings From High Effi¬ 
ciency Fixtures And Appliances In Single Family 
Homes http://www.aquacraft. com/Publications/ 
EPA_Combined_Retrofit_Report.pdf 


Venmar HRV Recall 

For the second time, Venmar Ventilation has issued a product recall. This 
time it applies to some of their products manufactured between October 2006 
and August 2007. The recall is in tandem with a warning issued by the On¬ 
tario Office of the Fire Marshal and several Ontario fire departments after two 
house fires in Burlington, Ont. and one in Michigan were attributed to faulty’ 
HRV equipment. 

Ontario’s Electrical Safety Authority and the Ontario Fire Marshal’s Office 
are concerned about the potential fire hazards associated with motors over¬ 
heating in certain heat recovery systems. It seems that the thermal protector 
in some of the units may not be effective, posing a potential fire hazard. 

Following the first recall notice, Venmar has been providing the owners of 
affected models with a power plug adapter that will cut the power supply to 
prevent overheating. With the current recall, for models manufactured be¬ 
tween October 2006 and August 2007, Venmar will send a field technician to 
inspect and fix the affected units free of charge. 

Owners of HRVs that are covered by this safety upgrade program must 
immediately turn their unit off and unplug it and contact Venmar as soon as 
possible. The safety upgrade program affects certain units distributed under 
the names Venmar, Venmar AVS, vanEE, Rheem, Ruud, Protech, Carrier, Bry¬ 
ant and Broan. 

Detailed information and products affected are listed on the Venmar web¬ 
site, www.venmar.ca (go to product safety alert) or call their toll free helpline 
at 1-866-441-4645. 
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A Summary of NRC-IRC Housing 
Activities for 2007 

By John Burrows This article presents highlights from the NRC- 

IRC housing activities report for 2007, prepared 
for the 2008 annual conference of the Canadian 
Home Builders’Association. 

Building Envelope and Structure 

Window/Wall Interface Details . NRC-IRC is 
completing the development of design details for 
ensuring water tightness at the interface between 
windows and walls. Follow-up experiments will 
assess the condensation risk at the window frame 
for various installation details subjected to low 
temperature extremes and air leakage across the 
interface. 

Building Envelopes for the North. Researchers 
have completed consultations with communities 
in the Yukon, the Northwest Territories and Nu¬ 
navut to characterize how the unique conditions 
of the North affect the design and construction of 
housing. The next step will entail experiments 
on a number of wall assemblies. 

Energy’-Retrofitted Wall Assemblies. A new 
facility for studying exterior walls was used to 
assess the condensation potential in traditional 
2x6, R20 wall assemblies with and without air 
leakage. A related project is underway to study 
the wetting and drying potential of two different 
energy retrofit strategies using insulation board 
on the wall exteriors. 

Durability of Asphalt Shingles. NRC-IRC is 
carrying out a study of asphalt shingles common¬ 
ly used in Canada to obtain long-term perform¬ 
ance data as a factor of reinforcement, matrix and 
weight class. Currently, seven types of asphalt 
shingles have been studied against the existing 
national standard. 

The Indoor Environment 

Mould Research. Work is progressing on a 
research project addressing mould growth in 
buildings. It will culminate with the develop¬ 
ment of computer models, which will be able 
to predict mould growth on building materials, 
mould-prone parts of buildings, and eventually in 
complete buildings. 

Hybrid Heating Systems. NRC-IRC is study¬ 
ing the performance of a system combining the 


John Burrows is an Ottawa- 
based consultant and 
technical writer : 


best features of hydronic radiant floor heating 
and forced-air heating. The research should 
provide a realistic evaluation of the energy and 
comfort benefits of hybrid approaches to home 
heating. 

Hybrid Ventilation Systems . Research is un¬ 
derway to study hybrid combinations of natural 
and mechanical ventilation. The project has the 
potential to establish practical hybrid ventila¬ 
tion strategies that reduce energy consumption 
and peak electric load, and improve ventilation, 
indoor air quality and comfort. 

Desiccant Evaporative Cooling. This project 
is developing and testing a prototype desiccant 
evaporative cooling system in field trials for 
low-energy cooling technologies for the Cana¬ 
dian housing sector. Desiccant dehumidification 
has the potential to better remove humidity from 
ventilation air, thereby reducing air conditioning 
requirements. 

New Ventilation Research Facility. NRC-IRC 
is completing the construction of a new, full- 
scale facility for ventilation research. It will be 
used to assess air supply, air distribution and air 
movement within residential buildings. 

Flanking Sound Transmission. A new phase of 
flanking research has been undertaken by NRC- 
IRC following the publication of its Guide for 
Sound Insulation in Wood Frame Construction 
in 2006. The guide was written to help builders 
create wood-frame constructions that economi¬ 
cally meet design objectives. 

Performance of Fire Stops. NRC-IRC re¬ 
searchers have completed a comprehensive guide 
on the sound and fire performance of fire stop 
systems. 

Fire Research 

Dwellings with a Secondary Suite. The use 
of secondary suites is one option for increasing 
the supply of affordable housing in Canada, but 
may bring an increased fire risk to occupants. 
NRC-IRC initiated a project to investigate smoke 
movement in a residential building with a sec¬ 
ondary suite located in the basement. 

Fire Performance of Houses. NRC-IRC is 


iti 
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investigating the impact of new, innovative con¬ 
struction products and systems on the life safety 
of occupants of single-family dwellings. The 
testing of a range of floor systems (solid wood 
joist, wood I-joist, steel joist, metal-plate wood 
truss, metal web wood truss) was completed in 
October 2007 and the report will be published 
later in 2008. 

Characteristics of House Fires. This research 
will provide an analysis of fire characteristics in 
various areas of multi-suite residential dwellings 
and a greater understanding of the behaviour of 
these fires. The results will form the basis of 
design guides, codes and standards. 

National Construction Codes 

NRC-IRC is working with code committees 
on a number of priorities in this 2005-2010 code 
cycle. Among the subjects being addressed are 
depressurization, spatial separation, lateral loads, 
hydronic heating, secondary suites, technical 
differences within and between the codes, and 
the harmonization of window, door and skylight 
standards. 


Construction Materials Evaluation 

Supporting the National Building Code 2005. 
In response to the reorientation of the National 
Building Code to an objective-based format 
in 2005, the Canadian Construction Materials 
Centre (CCMC) has implemented a streamlined 
evaluation process that simplifies matters for 
manufacturers, builders, and building officials. 

Evaluation of Rim Boards. CCMC has facili¬ 
tated the acceptance of APA-EWS certified rim 
boards. There are currently five APA-EWS rim 
boards published and more will follow. 

Canadian Centre for Housing Technology 

The Canadian Centre for Housing Technol¬ 
ogy (CCHT), a world-class research facility 
dedicated to the advancement and market ac¬ 
ceptance of technologies to enhance the safety, 
comfort and energy-efficiency of housing, is 
celebrating ten years of achievement. For more 
information, consult the CCHT Web site at: 
http://www. ccht-cctr.gc. ca 

The NRC-IRC Web site can be found at: http:// 
ire. nrc-cnrc.gc. ca/indexje. html 



Electrical Replacement Parts for Saskatoon-built vanEE®, 
ENEREADY vanEE® and ENEREADY ™ Heat Recovery Ventilators 


speed controls, speed resistors 


fan motor kits, 
damper motor kits 


autotransformers, 
transformers, relays 


1 ENEREADY PRODUCTS LTD. 

#4 - 6420 Beresford Street • Burnaby • British Columbia CANADA • V5E 1 B6 
Telephone: 604-433-5697 • Fax: 604-438-8906 • www.enereadyproducts.com 
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Heating Systems 
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Heating Systems for Your New Home is the book * 
that explains heating system options for your new 
home. 


Contents include: 

Heating Fundamentals 
Heating System Types 
^ Features to consider 

Common system types described 
^ Overview of ventilation 
^ Filtration 
^ And much more! 
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